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MINERVA studies rare neutrino
Interactions
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Neutrinos Interactions(vs),
why so rare?

- Extremely low mass . . .
vV

- No charge . Vu i’

- Weakly interacting Lept()ns

Just how cool are neutrinos? A
hundred trillion vs pass through
our bodies every second!
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How do we study neutrino
Interactions?

Intense neutrino beam

.

In Pb the interaction

length of a neutrino

1s ~10 light years .
Massive Detectors
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MINERvVA: NUMI Beam

Most beam 1n the world.
receives 4X 10720 POT annually
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MINERvVA: Low mass fine

grained fully active detector
WSE Bt
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MINERVA: Detector Cross-sectio

Side ECAL Ring (Pb) 0.6 tons  Side HCAL Tower (Fe) 116 tons

Fully Active DS ECAL:
Tarer e 15 tons
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MINERVA: Neutrino Events
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v, + n = e + p (Charged Current Interaction)
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MINERVA: Event Reconstruction
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MINERvVA: Physics Goals

* Improved cross-section
measurements ot v -nucleus
interactions through a fine-
grained fully active detector
and high statistics

* Nuclear dependence of v
Interactions by interspersing

difterent nuclear targets with
scintillator strip planes

The MINERVA
tracking Prototype
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Databases: Importance

* Organization of large
amounts of data into
relational tables.

e Several clients can
Intertace with the
database.

* MINERvVA: Where
components are

located
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Database Flowchart:

It

Active

Outer-Ecal
table
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Construction
Database
Module table
Outer
Plane Table Detector(OD) table
Tower
Planks table
| WAYA®
(0)))
Short Long channel
Center table
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Module Table: basic structure

Scintillator
“strips
@
V x uvu X

Inner Detector (ID) Plane
orientations.

1 module: 2 ID planes
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Outer Detector (OD) Table:
Wedge
* g'The OD supports the
inner detector planes,
absorbs particles and
measure the energy of
large angle scattering

particles

15
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Tower table:

UL

. s39[qno(q

Wedge Wedge cross
Flelds 1n the tower table: section
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The OD channel table:
UL

A

3
-2
1

Wedge Wavelength shifting

Fibers (WSFs)
Fields in the OD channel table:
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Plank table:

280 3 = 5 planksin each

ol sl = [ g8

=5 @ 8% active pl
Three plank tables:

* Short — 24 scintillator strips
* Long — 24 scintillator strips
* Center — 31 scintillator strips
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The Outer-Ecal Table:

% \\ *6 Pb lead plates

\\/\ between the ID and OD
of active planes.

*The Pb plates form
\ . the outer
\ electromagnetic

calorimeters (ECAL)

+— +— +—

i wedgeid @ plane | pbwedge I

+— +— +— i
6651 U 788
6651 it 483
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In Progress: Graphical user

interface for the database

HOST
USER HAME |
PASSWORD |
DATABASE |

LOGIN |

Instead of: >mysql --host = minerva
—user=kemel --password=psword
—database= minerva
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Simplifying data entry:
Python Graphical user interface

MODULENUMBER |
CONFIGURATION |
TPID:
PLANET:

PLANEZ: |
CALORIMETER |
DATE:

MODULENO to DELETE: |

Insert Clear Update |

Instead of: >mysql Insert into module (modulenumber,

Configuration, tpid, planel, plane2, calorimeter, date) VALU
§95, HCAL, ghyy, X, HCAL, 07/28/2009)
8

5/2009 21



Conclusion and Summary:

® A construction database has been created

for the MINERVA detector and runs on
MINERvVAO5

* Data from completed modules has been loaded
into the database

* A GUI 1s being developed to ease the process of
data entry

* Along the way: new skills !
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